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Description 

BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

The present invention relates to a structure for 
coupling a cleat to a bicycle pedal. 

DESCRIPTION OF THE PRIOR ART 

Various structures have heretofore been used 
for coupling cleats to bicycle pedals. Many of these 
structures are designed to fix shoes to pedals. The 
shoes tend to move axially of the pedals with leg 
action during cycling. However, such coupling 
structures do not allow the shoes to move axially of 
the pedals, resulting in an additional burden Im- 
posed on the rider's legs. 

Fig, 4 shows a device developed In view A the 
above drawback. This drawing shows clamping 
projections 3 and 4 formed on a pair of cleat 
clamps of a pedal for securing a cleat to the pedal. 
References 5a and 5b denote engaging projections 
of the cleat 6 shown in Rg. i. A pedal axis is 
referenced X in Ffg. 4, This device allows the cleat 
6 to oscillate freely about a point of contact Z 
between the projection 5a of the cleat 5 and the 
clamping projection 3. Thus, the rear projection 5b 
of the cleat 5 is displaceable relative to the clamp- 
ing projection 4. 

With this prior staicture, a treading force of the 
rider's foot is applied to the pedal at a point F in 
Fig. 4. This point F is relatively long distance away 
from the point Z about which the cleat 5 is oscll- 
latable. This results in an Inconvenience that, when 
the cleat 5 oscillates to a large extent, the cleat 5 
would readily slip off the pedal by momentum. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide 
0 structure for coupling a cleat of a rider's shoe to 
a bicycle pedal, which coupling structure allows the 
cleat to oscillate horizontally relative to the pedal 
about a rearward position of the cleat. 

The above object is fuifllled. according to the 
present invention, by an apparatus for coupling a 
cleat comprising a pedal shaft for rotatably sup- 
porting a pedal, a tread surface extending parallel 
to the pedal shaft for contacting a bottom of a 
shoe, a first pivotal axis provided on the pedal, and 
a rear cleat clamp pivotable about the first pivotal 
axis. The rear cleat clamp includes a cleat engag- 
ing device for engaging one end of the cleat until a 
force exceeding a predetermined value is applied 
thereto. 



This apparatus further comprises a front cleat 
clamp opposed to the rear cleat clamp across the 
pedal shaft, and a pair of restrlctor projections 
disposed between the second cleat clamp and the 
5 pedal shaft for restricting displacement of the cleat. 
The front cleat clamp cooperates with the rear cleat 
clamp to couple the cleat to the pedal. The restric- 
tor projections are spaced apart from each other by 
a distance greater than a width along the pedal 
10 shaft of a portion of the cleat for contacting the 
restrlctor projections. Thus, the cleat is allowed to 
oscillate freely on the tread surface through the 
distance between the restrlctor .projections and 
about the cleat engaging device, 
76 As noted above, one end of the cleat is en- 

gageable with the cleat engaging device provided 
for the rear cleat clamp for securing the cleat to the 
pedal. This cleat engaging device and the pair of 
restrictor projections allow the cleat to oscillate 
20 freely about the cleat engaging device. According 
to the invention, the rider's leg Is allowed to move 
along the pedal shaft to lighten the burden falling 
on the leg. Further, a point at which a treading 
force is transmitted from the rider's foot to the 
2S pedal is at a reduced distance to th© center of the 
cleat oscillation. This allows free oscillations of the 
cleat with little momentum, to minimize the pos- 
sibility of the cleat inadvertently becoming dis- 
engaged from the pedal. 
30 Features and effects of the invention will be- 

come more apparent from the following more de- 
tailed description of the embodiment of the inven- 
tion taken with reference to the accompanying 
drawings. 

ss 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig, 1 is a perspective view of a cleat attached 
to a shoe, and a pedal having a cleat coupling 
mechanism according to the present invention^ 
Fig. 2 is a side view showing engagement be- 
tween the pedal and cleat shown in Fig, l. 
Fig, 3 Is a plan view of the cleat coupling 
mechanism according to the present invention, 
with unnecessary parts omitted for convenience 
of illustration, and 

Fig. 4 is a plan view of a l<nown cleat coupling 
mechanism. 
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DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

An embodiment of the present invention will be 
described next with reference to the drawings. 

Fig, 1 shows a bicycle pedal P having a cou- 
pling mechanism for coupling a cleat 5. The pedal 
P includes a pedal body 1 rotatably supported on a 
pedal shaft 2 fixed to a cranio arm C. A cycling 
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shoe S is attached to the pedal P through the cleat 
5. 

The cleat coupling mechanism will bo de- 
scribed next. The pedal P defines a tread surface 
la for contacting the shoe S, The tread surface la 
i« provided by a contact plate 8 fixed In place by 
screws. The pedal P further Includes a rear cleat 
clamp 7 mounted on a support arm 7a to be 
pivotable about an axis Y extending parallel to the 
pedal shaft 2. 

The rear cleat clamp 7 includes a cleat clamping 
projecuon 4 extending substantially parallel to the 
tread surface la. The clamping projection 4 has a 
recess 4a for engaging a rear end projection 6b of 
the cleat 5. Though not shown, the rear cleat clamp 
7 is biased by a lock spring In a direction to 
engage the cleat 5- 

Similarly. a front cleat clamp 6 is supported to 
pivotable about an axis (not shown) extending par- 
allel to the pedal shaft 2, and biased by a lock 
spring (not shown) in a direction to engage the 
cleat 5. The front cleat clamp 6 also has a cleat 
clamping projection 3 extending parallel to the 
tread surface la and toward the rear cleat clamp 7. 

The contact plate 8 includes front restrictor 
projections 6a and 8b and rear restrictor projec- 
tions 8c and 8d for restricting movement parallel to 
the contact plate 8 of the cleat S engaged with the 
pedal P, As seen from Fig. 1, the front restrictor 
projections 8a and 8b extend substantially per- 
pendicular to the tread surface and diverge 
outwardly of the pedal P toward the rear cieat 
clamp 7, The rear restrictor projections 8c and 8d 
extend outwardly of the pedal P and away from the 
contact plate a 

As seen from Fig. 2, the pedal P In this em- 
bodiment has a further pair of front cleat clamp 6 
and rear cleat clamp 7 on an opposite surface. 

How the cleat 5 Is coupled to the cleat cou- 
pling mechanism will be described next. As shown 
in Fig; t, the cleat 5 includes a projection 5a for 
engaging the front cleat clamp 6, and the projec- 
tion 5b for engaging the rear cleat clamp 7. First, 
the rider inclines the shoe S to place the tip of the 
shoe lower than its heel (not shown), and thus the 
projection 5a lower than the projection 5b. Next, 
the projection 5a is inserted between the contact 
plate 8 and front cleat clamping projection 3, The 
front restrictor projections 8a and 8b act as guides 
at this time. The rider presses the cleat 5 toward 
the tread surface la with the projection 6a of the 
cleat 5 inserted between the contact plate 8 and 
front cleat clamping projection 3. This causes the 
rear cleat clamp 7 to pivot about the axis Y against 
the biasing force of the lock spring, whereby the 
projection 5b of the cleat 6 is inserted between the 
contact plate 8 and rear clamping projection 4. 



The front clamping projection 3. under the 
biasing force of the lock spring of the front cleat 
clamp 6, presses the projection 5a of me cleat 6 on 
the contact plate 8. Simllariy. the rear clamping 
s projection 4, under the biasing force of the took 
spring of the rear cleat damp 7, presses the pro- 
jection 5b of the cleat 5 on the contact plate 8. 
Thus, the cleat 5 is attached to the pedal P. in this 
state, the restrictor projections 8a and 8b restrict 
ro free displacement of the cleat 5 in fore and aft 
directions. Consequently, the restrictor projections 
8a and 8b prevent the cleat 5 from pushing and 
Qscillating the front cleat clamp 6 to become dis- 
engaged from the pedal P, 
IS When releasing the cleat 5 from the pedal P. 

the rider turns the shoe S until the projection 5a of 
the cleat 5 contacts the restrictor projection 8a or 
8b. Then, the rider exerts a force exceeding a 
predetermined value to twist the shoe S about an 
20 axis substantially perpendicular to the contact plate 
8 on the pedal P, using a point of contact between 
the projection $a and restrictor projection 8a or 8b. 
as a fulcrum point. This results in the projection 5b 
disengaging from the recess 4a. Then, the rear 
25 cleat clamp 7 pivots in a release direction against 
the biasing force of the lock spring (not shown), 
thereby releasing the cleat 5 from the pedal P. The 
rear restrictor projections 8c and 8d act as guides 
at this time to facilitate release of the cleat 5 by 
30 raising the cleat 5 from the tread surface la with 
turning of the cleat 5. 

As seen from Fig. 3» the front restrictor projec- 
tions 8a and 8b are spaced apart from each other 
by a vyidth W which Is larger than a width H of the 
S6 projection 5a of the cleat 5, Thus, the projection 5a 
is displaceable sideways relative to the pedal P 
even when the cleat 5 is attached to the pedal P 
The projection 5b of the cleat 5 has an extreme 
end 6c thereof engageable with the recess 4a 
40 defined in the rear clamping projection 4. Strictly 
speaking, therefore, the displacement of the cleat 6 
is its oscillation about a point of contact 2 between 
the extreme end 5c and the rear clamping projec- 
tion 4, Reference M in Fig. 3 denotes a centeriine 
45 of the cleat 5. This centeriine M has a degree of 
freedom through an angle indicated by "A". 

When the rider pedais the bicycle, the' shoe S 
is allowed to move along the pedal shaft as the 
pedal P moves relative to a bicycle frame. Thus, 
60 the rider's leg is free from an extra burden. 

Fig. 4 shows a conventional cleat coupling 
mechanism which also allows oscillations of the 
cleat. However, the oscillations are made about the 
point of contact Z between the front clamping pro- 
se jection 3 and the projection 6a of the cleat 5. The 
treading force of the rider's foot is applied to the 
pedal at the point F in Fig. 4. Since tiie point F is a 
relatively long distance away from the point Z 
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about which thd cleat 5 is osclliatable, the cleat 5 
tends to slip off the pedal by momentum when 
oscillated to a large extent. 

In the construction according to the present 
invention on the other hand, the point F has a short 5 
distance L to the point Z about which the cleat 5 is 
oscillatabJe as shown In Fig, 3. Although the degree 
of freedom provided for the cleat 5 is comparable 
to that of the prior art shown in Fig. 4, the move- 
ment of the cleat 5 involves little momentum, and io 
hence a re<i\jcedi chance of becoming disengaged 
from the pedal. Further, the oscillations about the 
point 2 result in relatively minor variations In the 
distance of the point F to the pedal axis X; This in 
turn results in little change in the transmission rate is 
of the treading force from the rider's foot to the 
pedal shaft 2. 

In the foregoing embodiment, the cleat 5 Is 
osciNatable about the point Z provided by the re- 
cess 4a in the clamping projec^on 4. This recess 20 
may have a width to allow the projection 5b of the 
cleat 5 to move freely relative to the clamping 
projection 4 along the axis X. 

A plurality of cleats having varied widths H 
may be provided to make different degrees of cleat 2$ 
oscillations available. The restrrctor projections 8a 
and 8b may be positionally adjustable to enable 
selection of a degree of cleat oscillations. 

The cleat 5 may be adapted osciilatable rela- 
tive to the shoe rather than the pedal. Further, the 30 
cleat clamps 6 and 7 may be constructed oscii- 
latable relative to the pedal body, with the cleat 5 
and shoe S fixed to the cleat clamps 6 and 7. 

Claims 

1, An apparatus for coupling a shoe having a 
cleat (S) to a bicycle pedal (1), comprising; 

a pedal shaft (2) for rotatably supporting 
said pedal; ^ 

a tread surface (la) extending parallel to 
said pedal shaft for contacting a bottom of said 
shoe; 

a first pivotal axis (Y) provided on said 
pedal; 

a rear cleat clamp (?) pivotable about sard 
first pivotal axis (Y), and including cleat engag- 
ing means (4) for engaging one end (5t>) of 
said cleat (5) until a force exceeding a pre- 
determined value Is applied thereto: so 

a front cleat clamp (6) opposed to said 
rear cleat clamp (7) across said pedal shaft 
(2), said front cleat clamp (6) being cooperative 
with said rear cleat clamp (7) to couple said 
cleat (5) to said pedal (2): and ss 

a pair of restrictor projections (8a,8b) dis- 
posed between said front cleat clamp (6) and 
said pedal shaft for restricting displacement of 



said cleat; 

characterized in that 

said restrictor projections (8a.8b) are 
spaced apart by a distance (W) greater than a 
width (H) along said pedal shaft of a portion 
<5a) of said cleat (5) for contacting said restric- 
tor projections (8a,8b), thereby allowing said 
cleat to oscillate freely on said tread surface 
(la) through said distance between said re- 
strictor projections and about the cleat engag- 
ing means (3) of the front cleat clamp (6). 

2. An apparatus according to Claim 1 character- 
ized in that said pedal further includes a sec- 
ond pivotal axis opposed to said first pivotal 
axis across sard pedal shaft, said front cleat 
clamp being pivotable about said second piv- 
otal axis. 

3. An apparatus according to Claim 1 or 2 char- 
acterized in that said restrictor projections ex- 
te.nd substantially perpendicular to said tread 
surface, 

4* An apparatus according to one of Claims 1 to 

3 characterized in that said first and second 
pivotal axes extend parallel to said pedal shaft. 

5. An apparatus according to one of Claims 1 to 

4 characterized in that said cleat engaging 
means Is in a form of a recess defined in said 
first cleat clamp for engaging said cleat 

6. An apparatus according to Claim 5, character- 
ized In that said rear cleat clamp Includes a 
finst clamping projection extending substantial- 
ly parallel to said tread surface toward said 
front cleat clamp and defining said recess, and 
said front cleat clamp Includes a second 
clamping projection extending substantially 
parallel to said tread surface toward said rear 
cleat clamp, said first clamping projection and 
said second clamping projection being restrict- 
ed against movement away from said tread 
surface, thereby to couple said cleat to said 
pedal. 

7. An apparatus according to one of Claims 1 to 

6 characterized in that said restrictor projec- 
tions are aligned symmetric about a centerline 
extending perpendicular to said pedal shaft 
and included In said tread surface, said restric- 
tor projections diverging away from said cen- 
terline as said restrictor projections extend to- 
ward said front cleat clamp. 

a An apparatus according to one of Claims 1 to 

7 characterized in that said rear and front cleat 
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clamps are spring-toaded In directions to en- 
gage said cleat. 

9. An apparatus according to one of Clafrns 1 to 
8 characterized In that said restrlotor projec- 
tions ar© arranged to restrict free movement of 
said cleat along a centerline* extending per- 
pendicular to said pedal shaft and Included In 
said tread surface. 

PatentansprUche 

1. Anordnung zum Ankoppeln eines Schuhs mit 
Sto^platte (5) an einem Fahrradpedal (1), wel- 
Che folgendes aufwelst: 

eine Pedalwelle (2) zur drehbaren Abstut- 
2ung des Pedals; 

eine paraifei zur Pedalwelle verfaufende 
AuftrittsflSche {1a) zum Kontakt mit der Unter- 
seite des Schuhs; 

eine auf dem Pedal vorgesehene erste 
Schwenkachse (Y); 

eine urn die erste Schwenkachse (Y) ver- 
schwenkbare rUckwartige StoSpJattenklemme 
(7). welche ein© StoCplattenetngriffseinrichtung 
(4) fOr den Eingriff mit eInem Ende (5b) der 
StoSplatte (5) aufweist, bis eine einen vorgege- 
benen Wert Obersteigende Kraft darauf ein- 
wirkt; 

eine der ruckwSrtigen StoBplattenklemme 
(7) quer zur Pedalwelle (2) gegenQberfiegende 
vordere StoBplattenklemme (6), welche zum 
Zusammenwirken mit der rUckwSrtigen StoB- 
plattenklemme (7) zur Ankopplung der Sto3- 
platte (5) an das Pedal (2) vorgesehen 1st; und 

eIn Paar Begrenzungsvorsprilnge (8a, Sb), 
welche zwischen der vorderen StoiJplatten- 
klemme (6) und der Pedafwelle zur Begren- 
2ung einer Verlagerung der SloSplatte ange- 
ordnet sind; 

dadurch gekennzeichnet 

daB die Begrenzungsvorsprunge (8a, 8b) 
um einen Abstand (W) voneinander beabstan- 
det sind, der grSBer ist als eine Breite (H) 
entiang der Pedalwelle eines Abschnitts (5a) 
der StoiJplatte (S) zur BerOhrung der Begren- 
zungsvorsprunge (8a, 8b), wodufch die Stofl- 
platte ungehlndert auf der AuflrittsflSche (la) 
Ober den Abstand zwischen den Begrenzungs- 
vorsprungen und um die StoBpIatteneingriffs* 
einrichtung (3) der vorderen StoBplattenklem- 
me (6) hin- und herbeweglich ist. 

2. Anordnung nach Anspruch 1, dadurch ge- 
kennzeichnet daJJ das Pedal auflerdem eine 
der ersten Schwenkachse quer zur Pedalwelle 
gegenOberliegende zweite Schwenkachse auf- 
weist, wobei die vordere StoUpiattenklemme 



um die zweite Schwenkachse verschwenkbar 
Ist. 

3. Anordnung nach Anspruch 1 Oder 2, dadurch 
5 gekennzeiohnet. dafidieSegrenzungsvor- 

sprOngeslchlm wesentlichensenkrechtzur Auf- 
trittsflache erstrecken. 

4. Anordnung nach einem der Anspruche 1 bis 3, 
10 dadurch gekennzelchnet, daO sich die erste 

und die zweite Schwenkachse jewels parallel 
zur Pedalwelle erstrecken. 

5. Anordnung nach einem der AnsprOche 1 bis 4, 
16 dadurch gekennzelchnet, da8 die StoBpiat- 

tenelngrlffselnrichtung die Form einer Vertle- 
fung aufweist die in der ersten StoGpfatten- 
klemme zum Eingriff mit der StoSplatte ausge- 
bildet let. 

so 

6. Anordnung nach Anspruch 5. dadurch ge- 
kennzelchnet dal3 die rOckwSrtige Stofiplat- 
tenklemme einen ersten Klemmvorsprung auf- 
weist. der im wesentlichen parallel zur Auftritts- 

26 fISche zur vorderen StoUplattenklemme hin 

verlSuft und In welchem die Vertiefung ausge- 
bifdet rst, und dafl die vordere StoBplattenklem- 
me einen zweiten Klemmvorsprung aufweist. . 
der sich im wesentlichen parallel zur Auftritts- 

30 fl3che 2ur hinteren StoBplattenklemme hin er- 

streckt, wobei der erste Klemmvorsprung und 
der zweite Klemmvorsprung gegen eine Bewe- 
gung von der Auftrittsfiache weg so gesicherl 
sind. dai5 die Stoi3platte an das Pedal angekop- 

35 pelt Ist. 

7. Anordnung nach einem dor AnsprGche 1 bis 6, 
dadurch gekennzelchnet dafl die Begren- 
zungsvorsprunge symmetrisch zu einer Mittel- 

<o tinle ausgerichtet «ind, die senkrecht zur Pe- 

dalwelle veriauft und in die Auftrittsfiache ein- 
bezogen ist wobei die BegrenzungsvorsprOn- 
ge sich von der Mlttellinie umso weiter weg 
erstrecken, je naher sie zur vorderen SloSplat- 

46 tenklemme hin veriaufen. 

8. Anordnung nach einem der AnsprUche 1 bis 7, 
dadurch gekennzelchnet daQ die rOckwarti- 
ge und die vordere Stofiplattenklemme jeweils 

60 in eine Richtung fedorgespannt sind. in der sie 

mit der StoBplatte in eingriff kommen. 

9. Anordnung nach einem der AnsprOche 1 bis 8, 
dadurch gekennzelchnet dafi die Begren- 

S6 ^ungsvorsprOnge so angeordnet sind, dafi sie 

eine freie Bewegung der StoiSpiatte entiang 
einer Mittellinie begrenzen, die senkrecht zur 
Pedalwelle verlSuft und In die Auftrittsfiache 
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einbezogen ist. 

Revendlcations 

. 1- DIsposltif de fixation d'une semelle portant una s 
platin© (5) a one p^date de bicyolette (1) com- 
prenant : 

un arbre de p^dale (2) pour supporter ladi- 
te pedals en rotation ; 

une surface d'appui (la) orlent^e paraJldle- io 
ment a Tarbre de pedale pour venir en contact 
avec une semelle de ladite chaussure ; 

un premier axe pivctant (V) form! sur ladi- 
te pedale ; 

un crampon arriere de platine (7) pivotant i$ 
autour dudit premier axe de pivotement (Y) et 
comprenant un moyen de prise de platine (4) 
pour venir en prise avec une ©xtremite (5b) de 
ladite platine (5) jusqu'4 ge qu'une force d^- 
passant une valeur pr^d^termlnge !ui soit ap- 20 
pliqu^e ; 

un crampon avant de platine (6) oppose 
audit crampon arriere de platine (7) sur le 
travers dudit arbre de pedale (2). ledit crampon 
avant de platine (6) 4tant en cooperation avec 55 
ledIt crampon arriere de platine (7) pour fixer 
ladite platine (5) k ladite pedale (2) ; et 

une paire de protuberances servant de li- 
miteurs (Sa, 8b) disposees entre ledit crampon 
avant de platine (6) et ledit arbre de pedale oo 
pour llmiter le deplacement de ladite platine ; 

caract^rls© en ce que lesdites protuberan- 
ces servant de limiteurs (8a. 8b) sont s^par^es 
d'une distance (W) sup^rieure ^ une largeur 
(H) mesur4e dans le sens de Taxe de pedale os 
sur une partie (5a) dudit crampon (5). venant 
en contact avec lesdites protuberances servant 
de limiteurs (8a» 8b), de fagon & permettre 
ainsi k ladite platine d'osolHer librement sur 
ladite surface d'appul (la) sur ladite distance 4o 
entre lesdites protuberances servant de limi- 
teurs et autour du moyen de fixation de platine 
(3) dudit crampon avant de platine (6). 

2. Oispositif selon la revendication 1, caractdris^ 45 
en ce que ladite pedale comprend en outre un 
second axe de pivotement plac^ k Voppo$4 
dudit premier axe de pivotement par rapport h 
Varbre de pedale, ledit crampon avant de plati- 
ne ^tant pivotant autour dudit second axe de 60 
pivotement. 

3. Oispositif selon la revendication 1 ou 2, carac- 
t^rise en ce que lesdites protuberances ser- 
vant de limiteurs s'^tendent sensiblement dans ss 
une direction perpendiculaire ^ ladite surface 
d'appui. 



4* Oispositif selon Tune quelconque des revendl- 
cations 1 h 3, caract^rlse en ce que lesdits 
premier et second axes de pivotement sont 
orientes paraltelement audit arbre de pedale. 

5- Oispositif selon Tune des revendlcations 1 a 4, 
caraoterisd en ce que ledit mpyen de prise de 
platine a la forme d'un creux defini dans ledit 
premier crampon de platine pour venir en prise 
avec tadite platine. 

6. Oispositif selon la revendication 6, caract^ris^ 
en ce que ledit crampon anrlere de platine 
comprend une premiere protuberance d'accro^ 
chage s'^tendant sensiblement parallfelement a 
ladite surface d'appui en direction dudit cram- 
pon avant de semelle et ddflnissant (edit creux, 
et en ce que ledit crampon avant de semelle 
comprend une seconde protuberance d'accro- 
chage s'^tendant sensiblement dans une direc- 
tion parallele k ladite surface d'appui vers ledit 
crampon arrlfere de platine. ladite premiere 
protuberance d'accrochage et ladite seconde 
protuberance d*accrochage etant limit^es dans 
leur eioignement de ladite surface d'appui. de 
fagon a fixer ainsi ladite platine sur ladite pe- 
dale. 

7- Oispositif selon j'une quelconqu© des revendi- 
cations 16 6, caracterise, en ce que lesdites 
protuberances servant de limiteurs sont ali- 
gnees symetriquement a un axe central s'eten- 
dant perpendicuialrement audit arbre de peda- 
le. et incluses dans ladite surface d'appui. les- 
dites protuberances servant de limiteurs diver- 
geant en s'eiolgnant dudit axe quand lesdites 
protuberances servant de limiteurs s*etendent 
en direction dudit crampon avant de platine. 

8- Oispositif $elon I'une quelconque des revendl- 
cations 1 a 7. caracterise en ce que lesdits 
crampons arriere et avant de platine sont solii- 
dtes par des ressorts dans des directions de 
prise de ladite platine. 

9. Oispositif selon Tune quelconque des revendi- 
cations 1 a 8. caracterise en ce que lesdites 
protuberances servant de limiteurs sont dispo- 
sees pour limiter le libre mouvement de ladite 
platine le long d*un axe central oriente perpen- 
dicuialrement audit arbre de pedale. et inclu- 
ses dans ladite surface d'appui. 
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FIG.1 
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FIG.2 
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FIG.3 
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FIG.4 (PRIOR ART) 
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